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clustering, 124~25, 134 
history of research, 11, 36 
microbial diversity and, 

216, 219, 221 
Mycobacterium avium 

subsp. tuberculosis 

pathogenicity and, 345 
nonribosomal peptide 

biosynthesis and, 457 
protocatechuate 

3,4-dioxygenase mutants 

and, 558, 560-61, 565, 

571-72, 574, 577 
signaling in myxobacteria 

and, 76 

Pseudotrebouxia spp. 
lichen-forming symbionts 

and, 285-86 

Pseudoxanthomas spp. 
endangered Antarctic 

environments and, 675 

Psychrobacter spp. 
endangered Antarctic 

environments and, 680 

Psychromonas antarcticus 
endangered Antarctic 

environments and, 664 
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ribosomal crystallography 

and, 241-43 
stationary-phase 

physiology and, 169 

Purple sulfur bacteria 
endangered Antarctic 

environments and, 666 

Pyochelin 
nonribosomal peptide 
biosynthesis and, 463, 
467 
Pyoverdin 
bacterial iron sources and, 
622-23, 637 
Pyramimomas spp. 
endangered Antarctic 

environments and, 665 

Pyramimosa gelicola 
endangered Antarctic 


environments and, 665 
Pyrenocollema spp. 
lichen-forming symbionts 
and, 278 
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lichen-forming symbionts 
and, 292 
Pyridoxine 
herpes vector-mediated 
gene transfer and, 
263-64 


Q 
QB phage 
viral error catastrophe and, 
193-94 
QL2HNT3 
herpes vector-mediated 
gene transfer and, 
264 
Quality control 
small RNA regulators of 
E. coli and, 309-10 
Quasispecies 
viral error catastrophe and, 
183, 186-87, 193 
Quaternary structure 
nonribosomal peptide 
biosynthesis and, 464—65 
qui genes 
gene amplification and 
clustering, 124 
Quorum sensing 
signaling in myxobacteria 
and, 80 
small RNA regulators of E. 
coli and, 304 


R 
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protocatechuate 
3,4-dioxygenase mutants 
and, 575-76 
R457S mutant 
protocatechuate 
3,4-dioxygenase mutants 
and, 573-75 


Race tubes 
circadian rhythms and, 
499-500 
Racodium spp. 
endangered Antarctic 
environments and, 656 
Radiation fluxes 
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endangered Antarctic 
environments and, 
649-51, 653, 658-59, 
663, 676 
Ralstonia spp. 
gene amplification and 
clustering, 124—25 
Ramalina spp. 
lichen-forming symbionts 
and, 282 
Ramalinora spp. 
lichen-forming symbionts 
and, 280 
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history of research, 1, 
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anaerobic microbial 
dehalogenation and, 54, 
56, 58, 60 
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small RNA regulators of E. 
coli and, 311 
Reactive oxygen species 
stationary-phase 
physiology and, 167-69, 
175 
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gene amplification and 
clustering, 130, 133 
stationary-phase 
physiology and, 175 
Recombinant DNA 
technology 
history of research, 37-38 
Redox 
bacterial iron sources and, 
611-12 
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bacterial iron sources and, 
617-18 
Reductive dehalogenation 
anaerobic microbial 
dehalogenation and, 43, 
47-49, 52-61 
Reductive division 
stationary-phase 
physiology and, 163-64 
Reefs 
bacterial bleaching of 
corals and, 143-55 
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signaling in myxobacteria 
and, 79 
stationary-phase 
physiology and, 173-74 
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Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 340, 
347-48 


viral error catastrophe and, 


198-99 
Resonance Raman 
spectroscopy 
protocatechuate 
3,4-dioxygenase mutants 
and, 568, 570 
Resources 
competition for 
anaerobic microbial 
dehalogenation and, 
51-52 
Respiration 
endangered Antarctic 
environments and, 660 
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gene amplification and 
clustering, 126 
Retroviruses 
ambient pH regulation of 
gene expression in fungi 
and yeasts, 441-42 


viral error catastrophe and, 


183-86, 188-91, 193, 
199-200 
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cellulosomes and, 540 
Rhizobium spp. 
gene amplification and 
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Rhizopus spp. 
endangered Antarctic 
environments and, 656-57 
Rhodococcus spp. 
Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 330 
protocatechuate 
3,4-dioxygenase mutants 
and, 558 
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anaerobic microbial 
dehalogenation and, 47, 
59 
Rhodospirillum spp. 
anaerobic microbial 
dehalogenation and, 47 
Ribavirin 
viral error catastrophe and, 
183-84, 195-99 
Riboflavin 
history of research, 1, 11 
Ribonucleoside analogs 
mutagenic 
viral error catastrophe 
and, 198-99 
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238-43 

cellular regulation, 246—47 

edeine, 237-38 

exit tunnel mobility, 
246-47 

flexible protein factor, 
235-37 

fragment reaction, 241-43 

initiation factor 3, 235-37 

initiation of translation 
process, 235-38 

introduction, 234-35 

ketolides, 243-46 

macrolides, 243-46 


peptide bond formation, 
238-43 
peptidyl transferase center, 
238-41 
platform mobility, 237-38 
post-peptide bond 
formation, 243—46 
puromycin, 241-43 
resistance, 243-46 
selectivity, 243-46 
sparsomycin, 241-43 
symmetry-related region, 
238-40 
targeting, 240-41 
Ribosomes 
lichen-forming symbionts 
and, 289-91 
microbial diversity and, 
224 
nonribosomal peptide 
biosynthesis and, 453-77 
ribosomal crystallography 
and, 233-47 
Riboviruses 
viral error catastrophe and, 
183-86, 188, 193-95 
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Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 
350-51 
Rifampicin 
small RNA regulators of E. 
coli and, 316 
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bacterial iron sources and, 
621-22 
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ambient pH regulation of 
gene expression in fungi 
and yeasts, 434-36, 440 
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protocatechuate 
3,4-dioxygenase mutants 
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Rinodina spp. 
lichen-forming symbionts 
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and, 280 
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small RNA regulators of E. 
coli and, 311-12, 316-19 
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small RNA regulators of E. 
coli and, 318-19 
RNA viruses 
viral error catastrophe and, 
183, 185-88, 193-97 
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small RNA regulators of E. 
coli and, 318 
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lichen-forming symbionts 
and, 282 
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Bartonella pathogenesis 
and, 366 
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endangered Antarctic 
environments and, 649, 
653, 659-61, 680 
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protocatechuate 
3,4-dioxygenase mutants 
and, 555 
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endangered Antarctic 
environments and, 664 
Rotifers 
endangered Antarctic 
environments and, 674, 
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ribosomal crystallography 
and, 244 
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312-14 
stationary-phase 
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171-72, 176 


RprA RNA 
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coli and, 303 
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ambient pH regulation of 
gene expression in fungi 
and yeasts, 439 
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stationary-phase 
physiology and, 169 
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gene amplification and 
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history of research, 26 
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history of research, 26 
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Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 329, 
33640 
Ruminococcus spp. 
cellulosomes and, 525-27, 
529, 538-39, 542-44 
rvhB genes 
bacterial iron sources and, 
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coli and, 303, 312, 
314—-15, 318, 320-21 
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history of research, 25 
Saccharomyces spp 
ambient pH regulation of 
gene expression in tung! 
and yeasts, 425, 427, 
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circadian rhythms and, 508 
history of research, 5, 9 
Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 349 
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biosynthesis and, 470-71 


Saccharospirillum impatiens 
endangered Antarctic 
environments and, 664 
Salagentibacter salagens 
endangered Antarctic 
environments and, 664 
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gene amplification and 
clustering, 125 
Salinity 
bacterial bleaching of 
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endangered Antarctic 
environments and, 649, 
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bacterial iron sources and, 
614, 633, 635, 638 
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history of research, 25 
microbial diversity and, 
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small RNA regulators of E. 
coli and, 307, 322 
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physiology and, 165, 
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endangered Antarctic 
environments and, 654, 
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Saprophytes 
bacterial iron sources and, 
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history of research, 8 
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viral error catastrophe and, 
198 
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signaling in myxobacteria 
and, 79 
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cellulosomes and, 533 
Scaffoldins 
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cellulosomes and, 521, 
523-27, 529-31 
537-39, 541-45 

sca genes 
cellulosomes and, 539 
Scalindua spp. 
anaerobic CHy and NH3 
oxidation, 110—11 
Schizothrix spp. 
endangered Antarctic 
environments and, 655, 
669 
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bacterial bleaching of 
corals and, 143-55 
Sclerotinia sclerotiorum 
ambient pH regulation of 
gene expression in fungi 
and yeasts, 433, 444 
Scytonema myochrous 
endangered Antarctic 
environments and, 669 
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cellulosomes and, 536, 538 
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small RNA regulators of E. 
coli and, 306, 315 
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bacterial bleaching of 
corals and, 143-55 

endangered Antarctic 
environments and, 649, 
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ribosomal crystallography 
and, 246 
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anaerobic CHy and NH; 
oxidation, 101 
Secondary metabolism 

history of research, 23, 
26-27, 34, 37 

nonribosomal peptide 
biosynthesis and, 472, 
475 

Second-site mutations 


protocatechuate 
3,4-dioxygenase mutants 
and, 578 
Sediments 
anaerobic CH,4 and NH3 
oxidation, 102-4 
endangered Antarctic 
environments and, 
663-64, 667 
Selectable benefit 
gene amplification and 
clustering, 119, 132-35 
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lichen-forming symbionts 
and, 287 
ribosomal crystallography 
and, 243-46 
Self-fertilization 
lichen-forming symbionts 
and, 273 
Selfish operon model 
gene amplification and 
clustering, 120, 129-30, 
134, 136 
Sepedonium spp. 
endangered Antarctic 
environments and, 656 
Serratia marcescens 
bacterial iron sources and, 
618-19, 625, 630, 637 


Sharon-anammox process 
anaerobic CHy and NH3 
oxidation, 112—13 
Shewanella putrefaciens 


bacterial iron sources and, 
618 
Shigella spp. 
bacterial iron sources and, 
638 
Listeria monocytogenes 
virulence determinants 
and, 596 
Shuffling 
cellulosomes and, 528, 540 
gene amplification and 
clustering, 123-26 
Siderophores 


bacterial iron sources and, 
611, 616-17, 621-22, 
631-32, 637-38 
Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 331 
nonribosomal peptide 
biosynthesis and, 456 
Sigma factors 
bacterial iron sources and, 
619, 636-37 
circadian rhythms and, 511 
signaling in myxobacteria 
and, 80 
small RNA regulators of E. 
coli and, 311 
stationary-phase 
physiology and, 167, 
171-73, 176 
Signaling 
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and yeasts, 425 
bacterial iron sources and, 
612, 635-37 
Listeria monocytogenes 
virulence determinants 
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myxobacteria and 
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A-signal, 77-80 
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dev, 85 
dsg, 88 
esg, 88-89 
fruA, 84 
fruiting body 
development, 86—87 
frz, 84-85 
Group S, 89 
inferred signals, 87-89 
introduction, 76-77 
perspectives, 90-91 
starvation, 78 
stigmalone, 89-90 
transduction, 82 
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ribosomal crystallography 
and, 233 
Simatoxin 
history of research, 26 
Simple environments 
microbial diversity and, 
211-14 
Sindbis virus 
viral error catastrophe and, 
198-99 
Single-niche environments 
microbial diversity and, 
211-14 
Siphula spp. 
lichen-forming symbionts 
and, 279 
Site-directed mutagenesis 
cellulosomes and, 528 
protocatechuate 
3,4-dioxygenase mutants 
and, 564-70 
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history of research, 26 
SLH modules 
cellulosomes and, 525, 
538-39, 542-43 
Small RNA regulators 
Escherichia coli and 
advantages, 321 
antisense RNA, 316-20 
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discovery, 305, 307 
computation, 307-9 
conclusions, 321-22 
enzymatic RNAs, 309 
functional classes of 
RNAs, 309-12 
global analysis of 
expression, 308-9 
global detection, 307-9 
Hfq, 312-17 
history, 304-9 
introduction, 304 
iron metabolism, 314-15 
metabolic labeling, 305, 
307 
modern phase of RNA 


hunting, 307-9 
mRNA stability, 317-18 
origin, 321—22 
protein activity, 310—11 
quality control, 309-10 
range, 304-9 
RNA predictions, 307-8 
RNA regulation, 310-11 
RNA-RNA pairing, 

311-12, 316-19 
RNase E, 318-19 
rpoS, 313-14 
RyhB, 314-15 
signs of RNAs, 320-21 
specificity of action, 

311-12 
Spot 42, 315 
structural RNAs, 309 
sugar metabolism, 315 
summary, 319-20 
translational changes, 

317-18 
translational regulation, 

309-12 
turnover, 318 
unsolved problems, 

319-20 

Small subunit (ssu) rRNA 
gene sequence analysis 
endangered Antarctic 
environments and, 649, 
656, 675 
SMP] gene 
ambient pH regulation of 
gene expression in fungi 
and yeasts, 434 
SN1212 
viral error catastrophe and, 
192-93 
Snowfield meltwater 
endangered Antarctic 
environments and, 650, 
660, 662, 668 
sod genes 
small RNA regulators of E 
coli and, 306, 315, 317, 
319 


stationary-phase 
physiology and, 171 
Sodium 
endangered Antarctic 
environments and, 653, 
655 
Soils 
endangered Antarctic 
environments and, 649-82 
SokA RNA 
small RNA regulators of E. 
coli and, 311 
Solar radiation 
bacterial bleaching of 
corals and, 151 
endangered Antarctic 
environments and, 649, 
651, 653, 658-59, 663, 
674, 676 
Solorina spp. 
lichen-forming symbionts 
and, 280, 292 
Sortases 
Listeria monocytogenes 
virulence determinants 
and, 600 
Sparsomycin 
ribosomal crystallography 
and, 241-43 
Spathidium spp. 
endangered Antarctic 
environments and, 675 
Spatial dynamics 
bacterial bleaching of 
corals and, 153 
microbial diversity and, 
215-16 
Specialists 
endangered Antarctic 
environments and, 649 
microbial diversity and, 
215-16, 221 
Species delimitation patterns 
lichen-forming symbionts 
and, 273, 281-84 
Species pairs 
lichen-forming symbionts 
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and, 281-83 
Specificity 
bacterial iron sources and, 
627 
cellulosomes and, 527-30 
lichen-forming symbionts 
and, 287 


small RNA regulators of E. 


coli and, 311-12 
stationary-phase 
physiology and, 161 
Sphinctrina spp. 
lichen-forming symbionts 
and, 292 
Sphingomonas spp. 
endangered Antarctic 
environments and, 672 
Spinal cord injury 
herpes vector-mediated 
gene transfer and, 253, 
260 
Spinal root trauma 
herpes vector-mediated 
gene transfer and, 
253-54, 266 
Spliceosomes 
lichen-forming symbionts 
and, 273, 289-91, 293 
Sporothrix spp. 
endangered Antarctic 
environments and, 656 
Sporotrichum spp. 
endangered Antarctic 
environments and, 656 
Sporulation 
endangered Antarctic 
environments and, 671 
history of research, 1, 
22-25 
signaling in myxobacteria 
and, 75, 78, 82, 89 
Spot 42 RNA 
small RNA regulators of E. 
coli and, 303, 312, 315 
spoT gene 
stationary-phase 
physiology and, 172 


srtA gene 
Listeria monocytogenes 
virulence determinants 
and, 600 
ssrA gene 


small RNA regulators of E. 


coli and, 309-10 
Staleya guttiformis 
endangered Antarctic 
environments and, 664 
Staphylococcus spp. 
bacterial iron sources and, 
630-31 
Listeria monocytogenes 
virulence determinants 
and, 591, 593, 597 
nonribosomal peptide 
biosynthesis and, 454 
signaling in myxobacteria 
and, 81 
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coli and, 305 
stationary-phase 
physiology and, 168 
Starvation 
signaling in myxobacteria 
and, 78 
stationary-phase 
physiology and, 161-76 
Statins 
history of research, 1, 
33-34 
Stationary-phase physiology 
age of bacterial cell, 
162-63 
autophagy, 164-67 
catabolic control, 166-67 
competition, 171-73 
conclusions, 175-76 
cross protection, 167, 169 
death of bacterial cell, 
162-63 
dwarfing, 164 
emergency derepression, 
165-66 
error propagation, 170 
fadR, 165 


genomics, 174-75 
introduction, 162 
life expectancy, 170-71 
metabolism, 169-70 
morphology, 163-64 
oxidation, 168-71 
peptidase, 167 
programmed cell death, 
173-74 
proteome, 167-71 
reductive division, 163-64 
sigmas, 167-73 
transcriptional trade-offs, 
171-73 
Stauroneis anceps 
endangered Antarctic 
environments and, 669 
Stephanosporium spp. 
endangered Antarctic 
environments and, 656 
Sterkiella histriomuscorum 
ambient pH regulation of 
gene expression in fungi 
and yeasts, 428 
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signaling in myxobacteria 
and, 89-90 
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nonribosomal peptide 
biosynthesis and, 456, 
471 
signaling in myxobacteria 
and, 76, 86, 89-90 
Stratified microbial 
communities 
endangered Antarctic 
environments and, 657 
Streptococcus pneumoniae 
Bartonella pathogenesis 
and, 375 
Listeria monocytogenes 
virulence determinants 
and, 593 
nonribosomal peptide 
biosynthesis and, 472 
Streptogramins 
ribosomal crystallography 
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and, 245 
Streptomyces spp. 
bacterial iron sources and, 
636 
history of research, 12, 


Mycobacterium avium 
subsp. tuberculosis 
pathogenicity and, 330 

nonribosomal peptide 
biosynthesis and, 470 

Streptomycin 

history of research, 1, 12, 
26 

stationary-phase 
physiology and, 169 

Streptozotocin 
herpes vector-mediated 
gene transfer and, 265 
Stringent response 
anaerobic CH4 and NH3 
oxidation, 109 
Stromatolites 

endangered Antarctic 

environments and, 663 
Structural RNAs 
small RNA regulators of E. 
coli and, 309 
Subcellulosomes 
history of research, 29 
Subcutaneous inoculation 
herpes vector-mediated 
gene transfer and, 260-65 
Subfunctionalization 
microbial diversity and, 
221 
Substrate binding 

cellulosomes and, 531—32 

protocatechuate 
3,4-dioxygenase mutants 
and, 567, 569 

Sulfate 

anaerobic CH4 and NH3 

oxidation, 99, 101, 103, 

105, 109, 114 
endangered Antarctic 

environments and, 654 


protocatechuate 
3,4-dioxygenase mutants 
and, 569 
Sulfide 
anaerobic CH, and NH; 
oxidation, 103 
Sulfitobacter brevis 
endangered Antarctic 
environments and, 664 
Sulfospirillum spp. 
anaerobic microbial 
dehalogenation and, 
47-49, 54-58, 63 
Sulfur dioxide (SO>) 
anaerobic CH4 and NH3 
oxidation, 113 
Superoxide dismutase 
bacterial bleaching of 
corals and, 143, 150 
Surfactin 
nonribosomal peptide 
biosynthesis and, 456, 
463, 468 
Symbiosis 
bacterial bleaching of 
corals and, 144, 154-55 
gene amplification and 
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lichen-forming symbionts 
and, 273-93 
Symmetry-related region 
ribosomal crystallography 
and, 233, 238-40 
Synechococcus spp 
circadian rhythms and, 
489-90, 508, 510-11 
Synechocystis PCC6803 
nonribosomal peptide 
biosynthesis and, 472 
Synergy 
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microbial diversity and, 
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ribosomal crystallography 
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dehalogenation and, 48 
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dehalogenation and, 51 
Syntrophus spp. 
anaerobic microbial 
dehalogenation and, 48 
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oxidation, 101, 109 
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3,4-dioxygenase mutants 
and, 573 
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endangered Antarctic 
environments and, 669 
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biosynthesis and, 453, 
465-67 
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virulence determinants 
and, 593 
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and, 244 
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circadian rhythms and, 
493, 501-2, 506-8 
gene amplification and 
clustering, 135 
small RNA regulators of E. 
coli and, 313 
Temporal variation 
microbial diversity and, 
215-16 
Tetrahymena spp. 
circadian rhythms and, 508 
Tetramethylpyrazine 
history of research, | 
Texosporium sancti-jacobi 
endangered Antarctic 
environments and, 661 
Tf protein 
bacterial iron sources and, 
623, 638 
Thamnolia spp. 
lichen-forming symbionts 
and, 279 
Thauera spp. 
anaerobic microbial 
dehalogenation and, 46 
Thaxtomin A 
nonribosomal peptide 
biosynthesis and, 456 
Thelobolus microsporus 
endangered Antarctic 
environments and, 656 
Thermal adaptation 
gene amplification and 
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Thermococcus spp. 
endangered Antarctic 
environments and, 661 
Thermophiles 
anaerobic microbial 
dehalogenation and, 48 
cellulosomes and, 523, 


541-43 
history of research, 14 
Thermotogales spp. 
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oxidation, 110 


Thermus thermophilus 
ribosomal crystallography 
and, 235 
Thiamine 
history of research, 34 
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history of research, 22 
Thioesterase domain 
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nonribosomal peptide 
biosynthesis and, 453, 
459, 463-64 
Thioesterases 
type I 
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biosynthesis and, 473 
Thiothrix spp. 
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environments and, 666 
T lymphocytes 
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HCV infection and, 391, 
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tmRNA 


small RNA regulators of E. 


coli and, 309-10 
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and, 246 
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Tolypothrix tenuis 
endangered Antarctic 
environments and, 669 
TonB complex 
bacterial iron sources and, 
611, 627-30, 637-38 
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bacterial iron sources and, 
634 
Toxin/antitoxin systems 
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E. coli and, 311 
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physiology and, 173-74, 
176 
Toxin P 
bacterial bleaching of 
corals and, 143, 150 
Trade-off model 
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171-73 
Trade-offs 
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Listeria monocytogenes 
virulence determinants 
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and, 233-41 
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bacterial iron sources and, 
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Translational regulation 
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coli and, 309-12 
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653, 659 
Transpeptidases 
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environments and, 
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lichen-forming symbionts 
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history of research, 25 
Trench fever 
Bartonella pathogenesis 
and, 365, 368 
Trentephclia spp. 
lichen-forming symbionts 
and, 285 
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environments and, 669 
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47-49, 51, 56 
Trichoderma spp. 
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environments and, 656 
history of research, 27 
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environments and, 
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Tripartite associations 
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Tritirachium spp. 
endangered Antarctic 
environments and, 656 
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herpes vector-mediated 
gene transfer and, 264 
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